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Data Collection Resumes for Design of a 
Steam Injection Treatment System 

Mgure 1 
Steam I ~ e c t i o f l ~ ~ ~ l u m  Extraction 

McClellan Air Fom Base has 
resumed collecting information to 
support the design of a steam injec- 
tion/vacuum extraction (SIVE) pilot- 
scale treatment s y s a  (Figurc 1). 
The SIVE treatment system will be 
u d  to nmove contaminants from 
the groundwater near Site 22 in Op- 
erable Unit C1 (Figure 2). 

Background 
Data collection to support de- 

sign of a SIVE system near the waste 
pit at Site 22 m e  Facts, No. 8) was 
originally focused for use in the va- 
dose or unsaturated zone. The un- 
saturated zone ltca above the water 
table and is an ana composed of soil, 
air, and some water. However, this 
data collection was halted during 
spring 1992 because conclusions 
from the study showed that certain 
contamfnants mobilized by the SIVE 
proceas could not be treated eco- 
nomtcally. Mchloroethylene mE1 
is the pr~maxy contaminant targeted 
for treatment with the SIVE technol- 
ogy. 

Consequently, the project was 
refocused for application in the satu- 

rated zone ju'st west of the Site 22 
waste pit. The saturated zone is be- 
low the water table and is where the 
groundwater Pes. Steam will be in- 
jected below the groundwater table 
(apprcudmately90and 140feetbelow 
ground). Groundwater ifl the area is 
apprcudmat* 100 feet peep. 

Planning& tQe pilit test began 
in summer 1992. The SIVE treat- 
ment technology will bA tested in a 
con of soil and groundwater having 
a diameter t$ about 150 feet The 
SIVE test will take approjdmately one 
year to complete. , lhis time fi-ame 
includes the ,p~e-desigp investiga- 
Uon, bench-s+le treaeent design, 
and the pilot sqrste* design, installa- 
tion, and opebpon. 

SVE Appficakion, in the 
Gmundwaier , 

I k '  

The sw1 pro ss involves in- 
p d n g  s-into & &und at and 
below the watkr table, and collecting 
the condensed steam, pundwatcr, 
and steam vapors. The high tun- 
peraturc and pressure of the steam 
cause the contaminants (primarily 

.semlvolatile and volatile organic 
compounds, such as X E )  in the 
groundwater and soil pons to form a 
highly concentrated wave of con- 
taminants in front of the steam. The 
wave of contamination is intercepted 
and remwed by a series of extraction 
wells at the edge of the treatment 
zone. 

The SIVE pilot system will in- 
clude a network of m d  types of 
wells to monitor and control the 
mwement of the steam, condensed 
steam, groundwater, and soil vapor 
resulting from the steam injection 
process. The types and associated 
functions of these wells arc summa- 
rlzed below. Figure 3 shows the net- 
work of wells as they arc planned to 
be installed. 

Steam Zqjectlon Wells - to 
inject steam into the saturated 
zone 

Temperature Monttorlng 
Wells - to track the location 
of the steam 

PIQometers - to measure 
groundwater levels and soil 
vapor pressures 

Soil Vapor Extraction Wells - 
to remove vapom from the 
soil above the groundwater 

Extraction Wells - to remove 
steam vapors, groundwater, 
and condensed steam 

Mgure 2 
Site 22 in Operable Unit C1 



Data Collection to 
Support Design 

kom January through March 
1993, predesign field work will be 
conducted to collect data nmssary 
for the design of the SrVE tnatment 
system' and to install several of the 
wells (see Schedule). The data to be 
collected Int9udes: 

soil l&x?s 
The type and arrangement of 
soils in the treatment zone 
will be studled to help deter- 
mine where wells will be placed. 

Contamination 
The type, amount, and distrl- 
bution of contaminants in the 
groundwater, soil, and sail gas 
will be identifled to clarifL the 
areas in the treatment zone 
that need the most treatment. 

orounawaterH*W' 
Tests will be performed on a 
few wells installed during the 
predesign Beld work. The 
tests will show the ground- . 
water flow patterns in the 
treatment zone during the 
SIVE pilot test and wtll help 
determine the best well spacing. 

I Jan-Mar 1993 

I Fall 1994 

Bench-Scale SNE Testing 
Some of the soil Simples 
collected during the predesign 
field work will be taken to a 
laboratory and flooded with 
steam. The bench-scale tests 
will be used to mimic the 
application of SIVE on a pilot- 
scale basis. The test will also 
be used to study the formation 
of a contaminant wave and 
rates of contaminant removal 
from the samples. 

Pet=fonnance Expecta- 
tions for SMC 

Information collected during 
preliminary S,IVE tests near the Site 
22 waste pit indicates good removal 
ofmost contarninamtshm thewaste 
pit soils. Application of SIVE in the 
groundwater is expected to produce 
similar results. based on known 

groundwater contamination in the 
pilot test area. Use of the SIVE tech- 
nology in the groundwater shows 
promise for efncient removal of the 
contamination beneath Site 22, 
while reducing the cost of ground- 
water treatment. 

McClellan AFB has fomed a 
public/prfvate partnership with sev- 
eral companies, a s  well as the U.S. 
EPATechnology and Innovation Of- 
flce. The companies include the 
Monsanto Corporation, the DuPont 
Corporation, the Dow Chemical 
Company. and the Xerox Corpora- 
tion. The companies will assist 
McClellan in testing the SNE tech- 
nology by offering technical advlce, 
participating in document reviews, 
and partially funding the develop- 
ment of the technology, If the tests 
prove successful, the companies 
hope to use the SIVE technology at  
their own facilities. 

well Network 

LEGEND: 
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Figure 3 
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?More Iqfiormation Contact / 
McClellan AFB 
Mlic Affairs 
643-0830 
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